IN THE U.S. PATENT AND 



K OFFICE 



Applicants: Eijiro WATANABE et al. 

Serial No.: 08/992,914 Group: 1638 

Filed: December 18, 1997 Examiner: D.H.Kruse 

For: RAFFINOSE SYNTHASE GENES AND THEIR USE 

DECLARATION UNDER 37 CFR 1.132 



Honorable Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 



I, Akitsu NAGASAWA, citizen of Japan and residing in Kamokogahara 
3-28-56, Higashi-Nada-ku, Kobe-shi, Hyogo-ken, Japan, declare and say that: 

1. I completed the master's course, with a major in agricultural biology, 
of the graduate school of Kyoto University and obtained a master's degree in 
agriculture at Kyoto University in March, 1984. 

2. From April, 1984 to the present, I have been an employee of 
Sumitomo Chemical Company, Limited, the assignee of the above-identified 
application. 

3. From April, 1984 to the present, I have been engaged in research 
works for plant engineering using recombination and other gene manipulation, such as 
cloning of plant genes, preparation and evaluation of transgenic plants. 

4. I am one of the members of the research project related to the 
above-identified application and am familiar with the subject matter thereof. 

5. I have read the Office Action mailed March 11, 2005 and the 
reference cited, and am familiar with the subject matter thereof. 

6. To demonstrate successful identification of raffinose synthase genes 
in plant, I have made the following computer analysis. 
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ANALYSIS 

1) The overall sequence homologies (%) among the amino acid sequences of 
raffinose synthases (RFSs), seed imbibition protein (SIP) and stachyose synthases 
(STSs) shown in Table 1 attached hereto were calculated based on a global multiple 
alignment (the alignment of sequences over their entire length) using the gene analysis 
software GENETYX-SV/RC for Windows version 6.1.0 (GENETYX Corporation; 
http://www.sdc.co.jp/genetyx/) with default parameters. The global multiple 
alignment was generated using CLUSTAL sequence analysis program. The amino 
acid sequences of the RFSs, SIP and STSs used to produce the global multiple 
alignment are as follows: 

Sc-02: 

MAPP S I TKTATLQDV I ST I D I GNGNSPLF S I TLDQ SRDFL ANGHPFL TQV 
PPN I TTTTTTTASSFLNLKSNKDT I PNNNNTMLLQQGCFVGFNSTEPKSH 
HVVPLGKLKG I KFMS I FRFKVWWTTHWVGTNGQELQHETQML I LDKNDSL 
GRPYVLLLPILENTFRTSLQPGLNDHIGMSVESGSTHVTGSSFKACLYIH 
LSNDPYS I LKEAVKV I QTQLGTFKTLEEKTAP S 1 1 DKFGWCTWDAFYLKV 
HPKGVWEGVKSLTDGGCPPGFVI IDDGWQSICHDDDDEDDSGMNRTSAGE 
QMPCRLVKYEENSKFREYENPENGGKKGLGGFVRDLKEEFGSVESVYVWH 
ALCGYWGGVRPGVHGMPKARVVVPKVSQGLKMTMEDLAVDKIVENGVGLV 
PPDFAHEMFDGLHSHLES AG I DGVKVDV I HLLELL SEEYGGRVELARAYY 
KAL T S S VKKHFKGNGV I ASMEHCNDFFLLGTEA I SLGRVGDDFWCSDP SG 
DPNGTYWLQGCHMVHCAYNSLWMGNFIQPDWDMFQSTHPCAEFHAASRAI 
SGGP I YVSDCVGNHNFKLLKSLVLPDGS I LRCQHYALPTRDCLFEDPLHN 
GKTMLKIWNLNKYTGVLGLFNCQGGGWCPEARRNKSVSEFSRAVTCYASP 
EDIEWCNGKTPMSTKGVDFFAVYFFKEKKLRLMKCSDRLKVSLEPFSFEL 
MTVSPVKVFSKRF I QFAP I GLVNMLNSGGAI QSLEFDDNASLVKI GVRGC 
GEMSVFASEKPVCCKIDGVKVKFLYEDKMARVQILWPSSSTLSLVQFLF 



Sc-03: 

MAPSFSKENSKTCDEVANHDDCNTCPIISLEESNFMVNGHVILSQVPSNI 
TAI SKMGFDGLFVGFDAPEPKARHVVSVGQLKGIPFMS IFRFKVWWTTHW 
TGSNGRDLEHETQ I L I LDKSDEGLGRPY I V I LPL I EGPFRASLQPGS VDD 
YVD I CVESGSTKVVGDSFRAVLY I RAGPDPFKL I KDTMKEVQAHLGTFKL 
LDDKTPPGIVDKFGWCTWDAFYLKVEXYGVWEGVKGLVENGVPPGLVLID 
DGWQS I CHDDDP I TDQEG I NRTSAGEQMPCRL I KYEENFKFRDYKSPN I M 
GHEDHPNMGMRAFVRDLKEEFKTVEHVYVWHAFTGYWGGVRPNVPGLXEA 
QVVTPKLSPGLEMTMEDLAVDKIVNNGIGLVQPDKAQELYEGLHSHLENC 
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G I DGVKVDV I HLLEMMAEDYGGRVEL AKTYYKA I TES VRKHFKGNGV I AS 
MEQCNDFMLLGTETICLGRVGDDFWPTDPSGDINGTYWLQGCHMVHCAYN 
SLWMGNF I HPDWDMFQSTHPC AEFHAASRA I SGGP I YVSDVVGKHN I PLL 
KRLVL ADGS I LRCEYHALPTKDCLF VDPLHDGKTMLK I WNLNKYNGVLGV 
FNCQGGGWSRESRKNLCFSEYSKP I SCKTSPKDVEWENGHKPFP I KGVEC 
FAMYFTKEKKL ILSQLSDT I E I SLDPFDYEL I VVSPMT I LPWES I AFAP I 
GLVNMLNAGGAVKSLDISEDNEDKMVQVGIKGAGEMMVYSSEKPKACRVN 
GEDMEFEYEESM I KVQVTWNHNSGGFTTVEYLF 

Sc-04 (truncated) : 

MAPS I SKTVELNSFGLVNGNLPLS I TLEGSNFL ANGHPFLTEVPENI I VT 
PSP I DAKS SKNNEDDDVVGCFVGFHADEPRSRHVASLGKLRG I KFMS I FR 
FKVWWTTHWVGSNGHELEHETQMMLLDKNDQLGRPFVL I LP I LQASFRAS 
LQPGLDDYVDVCMESGSTRVCGSSFGSCLYVHVGHDPYQLLREATKVVRM 
HLGTFKLLEEKTAPV I IDKFGWCTWDAFYLKVHPSGVWEGVKGLVEGGCP 
PGMVL IDDGWQAI CHDEDP I TDQEGMKRT S AGE QMP CRL VKL EENYKF RQ 
YCSGKDSEKGMGAFVRDLKEQFRSVEQVYVWHALCGYWGGVRPKVPGMPQ 
AKVVTPKLSNGLKLTMKDLAVDKIVSNGVGLVPPHLAHLLYEGLHSRLES 
AG I DGVKVDV I HLLEMLSEEYGGRVEL AKAYYKALTAS VKKHFKGNGV I A 
SMEHCNDFFLLGTEAIALGRVGDDFWCTDPSGDPNGTYWLQGCHMVHCAY 
NSLWMGNFIQPDWDMFQSTHPCAEFHAPLGPSLVDQFTLVIVLESTTSSC 
SRASLCLMGRFCVVNTMHSPHETVCLKTPCMMGRQCSKFGISTNIQVFWV 
YLIAKEVGGVP 



Sc-05: 

MAPPSVIKSDAAVNGIDLSGKPLFRLEGSDLLANGHVVLTDVPVNVTVTA 
SPYL ADKDGEPVDASAGSF I GFNLDGEPRSRHVAS I GKLRD I RFMS I FRF 
KVWWTTHWVGSKGSD I ENETQ 1 1 ILENSGSGRPYVLLLPLLEGSFRSSFQ 
PGEDDDVAVCVESGSTQVTGSEFRQVVYVHAGDDPFKLVKDAMKVVRVHM 
NTFKLLEEKXPPG I VDKFGWCTWDAFYLTVNPDGVHKGVKCL VDGGCPPG 
LVLIDDGWQSIGHDSDGIDVEGMSCTVAGEQMPCRLLKFQENFKFRDYVS 
P KDKNE VGMKAF VRDL KEEF S TVDY I YVWHALCGYWGGLRPGAPTLPPST 
I VRPEL SPGLKLTMQDLAVDK I VDTG I GFVSPDMANEFYEGLHSHLQNVG 
I DGVKVDV I H I LEML CEKYGGRVDL AKAYFK AL T S S VNKHFDGNG V I ASM 
EHCNDFMFLGTEAISLGRVGDDFWCTDPSGDINGTYWLQGCHMVHCAYNS 
LWMGNF I QPDWDMFQSTHPCAEFHAASRA I SGGP I Y I SDCVGQHDFDLLK 
RLVLPDGSILRCEHYALPTRDRLFEDPLHDGKTMLKIWNLNKYTGI IGAF 
NCQGGGWCRETRRNQCFSQCVNTLTATTNPKDVEWNSGNNP I SVENVEEF 
ALFLSQSKKLVLSGPNDDLE I TLEPFKFEL I TVSPVVT I EGSSVQFAP I G 
L VNMLNTSGA I RSL VYHEESVE I GVRGAGEFRVYASRKPASCK I DGE WE 
FGYEESMVMVQVPWSAPEGLSSIKYEF 
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PsRFS: 

MAPPS I TKTATQQDV I STVD IGNSPLLS I SLDQSRNFLVNGHPFLTQVPP 
NITTTTTSTPSPFLDFKSNKDTIANNNNTLQQQGCFVGFNTTEAKSHHVV 
PLGKLKG IKFTSI FRFKVWWTTHWVGTNGHELQHETQ I L I LDKN I SLGRP 
YVLLLPILENSFRTSLQPGLNDYVDMSVESGSTHVTGSTFKACLYLHLSN 
DPYRLVKEAVKV I QTKLGTFKTLEEKTPPS I IEKFGWCTWDAFYLKVHPK 
GVWEGVKALTDGGCPPGFV I IDDGWQS I SHDDDDPVTERDGMNRTSAGEQ 
MPCRL I KYEENYKFREYENGDNGGKKGLVGFVRDLKEEFRSVESVYVWHA 
LCGYWGGVRPKVCGMPEAKVVVPKLSPGVKMTMEDLAVDKIVENGVGLVP 
PNLAQEMFDGIHSHLESAGIDGVKVDVIHLLELLSEEYGGRVELAKAYYK 
AL TS S VNKHFKGNGV I ASMEHCNDFFLLGTEA I SL GRVGDDFWCCDP S GD 
PNGTYWLQGCHMVHCAYNSLWMGNF IHPDWDMFQSTHPCAEFHAASRAI S 
GGPVYVSDCVGNHNFKLLKSFVLPDGS I LRCQHYALPTRDCLFEDPLHNG 
KTMLKIWNLNKYAGVLGLFNCQGGGWCPETRRNKSASEFSHAVTCYASPE 
D I EWCNGKTPMD I KGVDVF AVYFFKEKKLSLMKCSDRLEVSLEPF SFELM 
TVSPLKVFSKRL I QFAP I GLVNMLNSGGAVQSLEFDDSASL VK I GVRGCG 
EL S VFASEKP VCCK I DGVS VEFDYEDKMVRVQ I LWPGS STL SL VEFLF 



Aj-05: 

MAPSFKNGGSNVVSFDGLNDMSSPFAIDGSDFTVNGHSFLSDVPENIVAS 
PSPYTS I DKSPVSVGCF VGFDASEPDSRHVVS I GKLKD I RFMS IFRFKVW 
WTTHWVGRNGGDLESETQ I V I LEKSDSGRPYVFLLP I VEGPFRTS I QPGD 
DDFVDVCVESGSSKVVDASFRSMLYLHAGDDPFALVKEAMKIVRTHLGTF 
RLLEEKTPPG I VDKFGWCTWDAF YLTVHPQGV I EGVRHLVDGGCPPGL VL 
IDDGWQS IGHDSDPITKEGMNQTVAGEQMPCRLLKFQENYKFRDYVNPKA 
TGPRAGQKGMKAFIDELKGEFKTVEHVYVWHALCGYWGGLRPQVPGLPEA 
RV I QP VL SPGLQMTMEDLAVDK I VLHKVGL VPPEKAEEMYEGLHAHLEKV 
G I DGVK I DV I HLLEMLCEDYGGRVDLAKAYYKAMTKS I NKHFKGNGV I AS 
MEHCNDFMFLGTEAISLGRVGDDFWCTDPSGDPNGTFWLQGCHMVHCAND 
SLWMGNF IHPDWDMFQSTHPCAAFHAASRAI SGGP I YVSDSVGKHNFDLL 
KKLVLPDGS I LRSEYYALPTRDCLFEDPLHNGETMLK I WNLNKFTGV I GA 
FNCQGGGWCRETRRNQCFSQYSKRVTSKTNPKDIEWHSGENPISIEGVKT 
FALYLYQAKKL ILSKPSQDLDI ALDPFEFEL I TVSPVTKL IQTSLHFAP I 
GL VNMLNTSGA I QSVDYDDDLS S VE I GVKGCGEMRVFASKKPRACR I DGE 
DVGFKYDQDQMVVVQVPWP IDSSSGGI SVIEYLF 



HvSIP: 

MTVTPQ I TVGDGRLAVRGRTVLSGVPDNVTAAHAAGAGLVDGAFVGATAA 
EAKSHHVFTFGTLRDCRFMCLFRFKLWWMTQRMGTSGRDVPLETQF I L I E 
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VPAAAGNDDGDSSDGDSEPVYLVMLPLLEGQFRTVLQGNDQDELQICIES 
GDKAVETEQGMNNVYVHAGTNPFDT I TQAVKAVEKHTQTFHHREKKTVPS 
F VDWFGWCTWDAF YTDVTADGVKQGLRSL AEGGAPPRFL 1 1 DDGWQQ I GS 
ENKDDPGVAVQEGAQFASRLTG I RENTKFQSEHNQEETPGLKRL VDETKK 
EHGVKSVYVWHAMAGYWGGVKPSAAGMEHYEPALAYPVQSPGVTGNQPDI 
VMDSLSVLGLGLVHPRRVHRFYDELHAYLAACGVDGVKVDVQN I VETLGA 
GHGGRVALTRAYHRALEASVARNFPDNGC I SCMCHNTDMLYSAKQTAVVR 
ASDDFYPRDPASHTVHISSVAYNTLFLGEFMQPDWDMFHSLHPAAEYHGA 
ARAIGGCPIYVSDKPGNHNFDLLRKLVLPDGSVLRAQLPGRPTRDCLFSD 
PARDGASLLKIWNMNKCAGVVGVFNCQGAGWCRVAKKTRIHDEAPGTLTG 
SVRAEDVEAIAQAAGTGDWGGEAVVYAHRAGELVRLPRGATLPVTLKRLE 
YELFHVCPVRAVAPGVSFAP I GLLHMFNAGGAVEECTVETGEDGNAVVGL 
RVRGCGRFGAYCSRRPAKCSVDSADVEFTYDSDTGLVTADVPVPEKEMYR 
CALEIRV 



AmSTS: 

MAPPYDP I P I P I PMSA I LNFLS STVKDNSFELLDGTL SVKNVP I LTD I P S 
NVSFSSFSSIVQSSEAPVPLFQRAQSLSSSGGFLGFSQNEPSSRLMNSLG 
KFTDRDFVS I FRFKTWWSTQWVGTTGSD I QMETQW I MLDVPE I KS YAVVV 
P I VEGKFRS ALFPGKDGH I L I GAE SGSTKVKT SNFDA I AYVHVSENP YTL 
MRDAYTAVRVHLNTFKLIEEKSAPPLVNKFGWWTWDAFYLTVEPAGIYHG 
VQEFADGGLTPRFL 1 1 DDGWQS I NNDDNDPNEDAKNL VLGGTQMTARLHR 
LDECEKFRKYKGGSMSGPNRPPFDPKKPKLL I SKA I E I E VAEKARDKAAQ 
SGVTDLARYEAEIEKLTKELDQMFGGGGEETSSGKSCSSCSCKSDNFGMK 
AFTKDLRTNFKGLDD I YVWHAL AGAWGGVRPGATHLNAK I VPTNLSPGLD 
GTMTDLAVVKI IEGSTGLVDPDQAEDFYDSMHSYLSSVGITGVKVDVIHT 
LEYISEDYGGRVELAKAYYKGLSKSLAKNFNGTGLISSMQQCNDFFLLGT 
EQ I SMGRVGDDFWFQDPNGDPMGVYWLQGVHM I HCAYNSMWMGQF I QPDW 
DMFQSDHPGGYFHAGSRAICGGPVYVSDSLGGHNFDLLKKLVFNDGTIPK 
C I HF ALPTRDCLFKNPLFDSKT I LK I WNFNKYGGV I GAFNCQGAGWDPKE 
QRIKGYSQCYKPLSGSVHVSGIEFDQKKEASEMGEAEEYAVYLSEAEKLS 
L ATRDSDP I K I T I QSSTFE I F SFVP I KKLGEGVKFAP I GLTNLFNAGGT I 
QGLVYNEG I AK I EVKGDGKFL AYS S VVPKKAYVNGAEKVFAWSGNGKLEL 
D I TWYEECGG I SNVTFVY 



PsSTS-1: 

MAPPLNSTTSNL I KTES IFDLSERKFKVKGFPLFHDVPENVSFRSFSS I C 
KP SESNAPP SLLQKVL AYSHKGGFFGFSHETP SDRLMNS I GSFNGKDFL S 
I FRFKTWWSTQW I GKSGSDLQMETQW I L I EVPETKSYVV I IPI IEKCFRS 
ALFPGFNDHVKI IAESGSTKVKESTFNSIAYVHFSENPYDLMKEAYSAIR 
VHLNSFRLLEEKT I PNL VDKFGWCTWDAF YLTVNP I G I FHGLDDFSKGGV 
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EPRFVI IDDGWQSISFDGYDPNEDAKNLVLGGEQMSGRLHRFDECYKFRK 
YESGLLLGPNSPPYDPNNFTDLILKGIEHEKLRKKREEAISSKSSDLAEI 
ESKIKKVVKEIDDLFGGEQFSSGEKSEMKSEYGLKAFTKDLRTKFKGLDD 
VYVWHALCGAWGGVRPETTHLDTKIVPCKLSPGLDGTMEDLAVVEISKAS 
LGLVHPSQANELYDSMHSYLAESGITGVKVDVIHSLEYVCDEYGGRVDLA 
KVYYEGLTKS I VKNFNGNGM I ASMQHCNDFFFLGTKQ I SMGRVGDDFWFQ 
DPNGDPMGSFWLQGVHMIHCSYNSLWMGQMIQPDWDMFQSDHVCAKFHAG 
SRA I CGGP I YVSDNVGSHDFDL I KKL VFPDGT IPKCI YFPLPTRDCLFKN 
PLFDHTTVLKI WNFNKYGGVIGAFNCQGAGWDP IMQKFRGFPECYKP IPG 
TVHVTEVEWDQKEETSHLGKAEEYVVYLNQAEELSLMTLKSEP I QFT I QP 
STFELYSFVPVTKLCGG I KFAP I GLTNMFNSGGTVI DLEYVGNGAK I KVK 
GGGSFLAYSSESPKKFQLNGCEVDFEWLGDGKLCVNVPWIEEACGVSDME 
IFF 



PsSTS-2: 

MAPPLNSTTSNLIKTESIFDLSERKFKVKGFPLFHDVPENVSFRSFSSIC 
KPSESNAPPSLLQKVLAYSHKGGFFGFSHETPSDRLMNSLGSFNGKDFLS 
I FRFKTWWSTQW I GKSGSDLQMETQW I L I EVPETKS YVV 1 1 P 1 1 EKCFRS 
ALFPGFNDHVKI IAESGSTKVKESTFNS I AYVHFSENPYDLMKEAYI AIR 
VHLNSFRLLEEKT I PNLVDKFGWCTWDAFYLTVNP I G IFHGLDDFSKGGV 
EPRFV 1 1 DDGWQS I SFDGCDPNEDAKNLVLGGEQMSGRLHRFDECYKFRK 
YESGLLLGPNSPPYDPKKFTDL ILKGI EHEKLRKKREEA I SSKSSDL AE I 
ESKIKKVVKEIDDLFGGEQFSSVEKSEMKSEYGLKAFTKDLRTKFKGLDD 
VYVWHALCGAWGGVRPETTHLDTKFVPCKLSPGLDGTMEDLAVVE I SKAS 
LGLVHPSQANELYDSMHSYLAESGITGVKVDVIHSLEYVCDEYGGRVDLA 
KVYYEGLTKS I VKNFNGNGM I ASMQQCNDFFFLGTKQ I SMGRVGDDFWFQ 
DPNGDPMGSFWLQGVHMIHCSYNSLWMGQMIQPDWDMFKSDHVCAKFHAG 
SRA I CGGP I YVSDNVGSHDFDL I KKL VFPDGT IPKCI YFPLPTRDCLFKN 
PLFDHTTLLKI WNFNKYGGV I GAFNCQGAGWDP I MQKFRGFPECYKP I PG 
TVHVTQVEWDQKEETSHFGKAEEYVVYLNQAEELCLMTLKSEPIQFTIQP 
STFEL YSF VPVTKL CGG I KFAP I GLTNMFNSGGTV I DLEYVGNGAK I KVK 
GGGSFLAYSSESPKKFQLNGCEVDFEWLGDGKLCVNVPWIEEACGVS 



SaSTS: 

MAPPNDP I SS I FSPL I SVKKDNAFELVGGKLSVKNVPLLSE I PSNVTFKS 
FSS I CQSSGAPAPLYNRAQSLSNCGGFLGFSQKESADSVTNSLGKFTNRE 
FVS I FRFKTWWSTQWVGTSGSD I QMETQW I MLNLPE I KS YAW IPIVEGK 
FRSALFPGKDGHVLISAESGSTCVKTTSFTSIAYVHVSDNPYTLMKDGYT 
AVRVHLDTFKLIEEKSAPPLVNKFGWCTWDAFYLTVEPAGIWNGVKEFSD 
GGFSPRFL 1 1 DDGWQS I N I DGQDPNEDAKNL VLGGTQMTARLHRFDECEK 
FRKYKGGSMMGPKVPYFDPKKPKLL I SKA I E I EGVEKARDKA IQSGITDL 
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SQYEIKLKKLNKELDEMFGGGGNDEKGSSKGCSDCSCKSQNSGMKAFTND 
LRTNFKGLDDIYVWHALAGAWGGVKPGATHLNAKIEPCKLSPGLDGTMTD 
LAWK I LEGS I GL VHPDQAEDFYDSMHS YLSKVG I TGVKVDV I HTLEYVS 
ENYGGRVELGKAYYKGLSKSLKKNFNGSGL I SSMQQCNDFFLLGTEQ I SM 
GRVGDDF WFQDPNGDPMGVFWL QGVHM I HCAYNSMWMGQ I IHPDWDMFQS 
DHCS AKFHAGSRA I CGGPVYVSDSLGGHDFDLLKKL VFNDGT I PKC I HF A 
LPTRDCLFKNPLFDSKT I LK I WNFNKYGGVVGAFNCQGAGWDPKEQR I KG 
YSECYKPLSGSVHVSDIEWDQKVEATKMGEAEEYAVYLTESEKLLLTTPE 
SDP I PFTLKSTTFE I FSFVP I KKLGQGVKFAP I GLTNLFNSGGT I QGVVY 
DEGVAKIEVKGDGKFLAYSSSVPKRSYLNGEEVEYKWSGNGKVEVDVPWY 
EECGGISNITFVF 



VaSTS: 

MAPPNDPVNATLGLEPSEKVFDLSDGKLTVKGVVLLSHVPENVTFSSFSS 
ICVPRDAPSSILQRVTAASHKGGFLGFSHVSPSDRLINSLGSFRGRNFLS 
I FRFKT WWSTQWVGNSGSDLQMETQW I L I EVPETES YVV 1 1 P 1 1 EKSFRS 
ALHPGSDDHVK I CAESGSTQVRAS SFGA I AYVHV AE TP YNLMRE AY S AL R 
VHLDSFRLLEEKTVPRIVDKFGWCTWDAFYLTVNPVGVWHGLKDFSEGGV 
APRFVV I DDGWQSVNFDDEDPNEDAKNLVLGGEQMTARLHRFEEGDKFRK 
YQKGLLLGPNAP SFNPET I KEL I SKG I EAEHLGKQAAA I SAGGSDL AE I E 
LMIVKVREEIDDLFGGKGKESNESGGCCCKAAECGGMKDFTTDLRTEFKG 
LDDVYVWHALCGGWGGVRPGTTHLDSKI IPCKLSPGLVGTMKDLAVDKIV 
EGS I GLVHPHQANDLYDSMHSYLAQTGVTGVK I DV I HSLEYVCEEYGGRV 
E I AKAYYDGLTNS 1 1 KNFNGSG 1 1 ASMQQCNDFFFLGTKQ I PFGRVGDDF 
WFQDPNGDPMGVFWLQGVHMIHCSYNSLWMGQ 1 1 QPDWDMFQSDHECAKF 
HAGSRA I CGGPVYVSDSVGSHDFDL I KKLVFPDGTVPKC I YFPLPTRDCL 
FRNPLFDQKTVLKI WNFNKYGGV I GAFNCQGAGWDPKGKKFKGFPECYKA 
ISCTVHVTEVEWDQKKEAEHMGKAEEYVVYLNQAEVLHLMTPVSEPLQLT 
I QPSTFELYNFVPVEKLGS SN I KF AP I GLTNMFNSGGT I QELEY I EKDVK 
VKVKGGGRFLAYSTQSPKKFQLNGSDAAFQWLPDGKLTLNLAWIEENDGV 
SDLAIFF 



The calculated overall sequence homologies (%) are shown in Table 2 
attached hereto. The homologies between RFSs and SIP are less than 40%. The 
homologies between RFSs and STSs are not higher than 45%. On the other hand, the 
homologies among RFSs are all 50% or higher. Thus, the homologies among RFSs 
are higher than those homologies between RFSs and SIP and between RFSs and STSs. 

A molecular phylogenic tree of the RFSs, SIP and STSs shown in Table 1 is 



drawn in Figure 1 attached hereto. The molecular phylogenic tree is drawn by the 
UPGMA method using the gene analysis software GENETYX-SV/RC for Windows 
version 6.1.0 (GENETYX Corporation; http://www.sdc.co.jp/genetyx/) with default 
parameters. In the molecular phylogenic tree, RFSs, SIP and STSs form different 
groups respectively. 

In summary, Table 2 and Figure 1 show that RFSs, SIP and STSs can be 
distinguished from one another based upon a comparison of their amino acid 
sequences. 



2) Attached Table 3 shows the identities obtained using the BLAST program for 
the amino acid sequences of RFSs, SIP and STSs shown in Table 1. Among Sc-02, 
Sc-03, Sc-04 and Sc-05, the identities were obtained by searching the "patent database" 
provided by NCBI (National Center for Biotechnology Information) with default 
parameters, using the amino acid sequence of each protein as the "query", and using 
"Protein query vs. translated database (tblastn)" of the NCBI BLAST program. Also, 
other identities were obtained by searching the "non-redundant database" provided by 
NCBI with default parameters, using the amino acid sequence of each protein as the 
"query", and using "Protein-protein BLAST (blastp)" of the NCBI BLAST program. 
The above-identified amino acid sequences of the RFSs, SIP and STSs are used as the 
"query" except that the amino acid sequence of Sc-04 used as the "query" is as follows: 

Sc-04 (full-length) : 

MAPS I SKTVELNSFGL VNGNLPLS I TLEGSNFL ANGHPFLTEVPEN 1 1 VT 
PSPIDAKSSKNNEDDDVVGCFVGFHADEPRSRHVASLGKLRGIKFMSIFR 
FKVWWTTHWVGSNGHELEHETQMMLLDKNDQLGRPFVL I LP I LQASFRAS 
LQPGLDDYVDVCMESGSTRVCGSSFGSCLYVHVGHDPYQLLREATKVVRM 
HLGTFKLLEEKTAPVI IDKFGWCTWDAFYLKVHPSGVWEGVKGLVEGGCP 
PGMVL I DDGWQ A I CHDEDP I TDQEGMKRTS AGEQMP CRL VKLEENYKFRQ 
YCSGKDSEKGMGAFVRDLKEQFRSVEQVYVWHALCGYWGGVRPKVPGMPQ 
AKVVTPKLSNGLKLTMKDLAVDKIVSNGVGLVPPHLAHLLYEGLHSRLES 
AG I DGVKVDV I HLLEML SEE YGGRVEL AKAYYKALTAS VKKHFKGNGV I A 
SMEHCNDFFLLGTEAIALGRVGDDFWCTDPSGDPNGTYWLQGCHMVHCAY 
NSLWMGNF IQPDWDMFQSTHPCAEFHAASRAI SGGPVYVSDCVGKHNFKL 
LKSLALPDGTILRCQHYALPTRDCLFEDPLHDGKTMLKIWNLNKYTGVLG 
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LFNCQGGGWCPVTRRNKSASEFSQTVTCL ASPQD I EWSNGKSP I C I KGMN 
VFAVYLFKDHKLKLMKASEKLEVSLEPFTFELLT VSP V I VLSKKL I QFAP 
I GL VNMLNTGGA I QSMEFDNH I DVVK I GVRGCGEMKVFASEKP VSCKLDG 
VVVKFDYEDKMLRVQVPWPSASKLSMVEFLF 

As shown in Table 3, the identities between RFSs and SIPs are about 40%. 
The identities between RFSs and STSs range from about 40% to about 50%. On the 
other hand the identities among RFSs are 60% or higher. The identities among STSs 
are also 60% or higher. That is, the identities among RFSs or the identities among 
STSs are higher than the identities between RFSs and SIP or the identities between 
RFSs and STSs. Thus, RFSs, SIP or STSs can be distinguished based on the results 
of analysis using BLAST program. 

3) Attached Table 4 shows the identities obtained using another BLAST program 
for the amino acid sequences of RFSs, SIP and STSs shown in Table 1. All possible 
pair-wised amino acid sequence comparison were made by the "Blast 2 Sequences" 
program from NCBI (http://www.ncbi.nlm.nih.gov/blast/bl2seq/bl2.html). Sequence 
identities were calculated using default parameters, program; blastp, matrix; 
BLOSUM62, open gap penalty; 11, extension gap penalty; 1, gap x_dropoff; 50, 
expect; 10.0, and word size; 3. The amino acid sequences of the RFSs, SIP and STSs 
used to calculate sequence identities are identical to those used as the "query" to obtain 
identities shown in Table 3. Results were essentially the same with former two types 
of comparison. 

4) In conclusion, raffinose synthases (RFSs), seed imbibition protein (SIP) and 
stachyose synthases (STSs) were clearly distinguished from one another based on 
comparison of their amino acid sequences. 
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7. 



I declare further that all statements made herein of my own 



knowledge are true and that all statements made on information and belief are believed 
to be true; and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonments, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the above-identified application or any patent 
issued thereon. 



This LM* day of September, 2005 
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[GENETYX : Evolutionary tree] 
Date : 2004.2.4 
Hethod: UPGHA 
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